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E 71 5 ABSTRACT 

A process for prepanne hvdroxvlammonium nitrate 
which comprises reacti& a* hydrbxylammonium salt. 
e.g., the sulfate, with an aqueous solution of a nitrate 
&t, e.g., sodium nitrate. in the presence of an organic 
solvent. e.g., butanol! in which the hydroxylammonium 
nitrate is soluble and the by-product salts are insoluble. 

7 CMms, so Drawings 
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P BACKGROL’ND OF THE JX~‘ENTKI~ 

The present invention relates to a process for the 
production of hydroxylammonium nitrate. More panic- 
ularly, the present invention relates to an improved 
process for the production of hydroxylammonium ni- 
trate by cambining the reactants in the presence of an 
organic solvent. 

Hvdroxylammonium nitrate solutions are tradition- 
ally Lade bv the reaction of hydroxvlammonium sulfate I 
with barium nitrate solutions. The-dilute hydroxylam- 
monium nitrate solutions are removed from the by-pro- 
duct barium sulfate precipitate by decantation after 
settling. Tfie precipitate is SO fine that normal filtration 
and washing are practically impossible and settling is 
extremely slow, uswIly 8-16 hours. As several washes 
are required to recover the product, it can be realized 
that this is a slow process which is difficult to scale up 
commercialIy. Tfie dilute hydroxylammonium nitrate 
solutions arc then concentrated by removing the excess 
water with vacuum distilJation. A further discussion of 
this process can be found in Proceedings of the Transac- 
tions of the sova Scotia Institute of Science, 1902/l 906 
pages 95-l 15, “Contributions to the Study of Hydroxy- 
lamine and its Sahs,” by Hf. H. Ross. 

Prior Art has revealed a number of other processes 
+ for producing hydroxylammonium nitrate including the 

catalytic hydrogenation of nitric acid; the catalytic 
reduction of nitrogen monoxide with hydrogen in an 
acid solution: and a process for convening hydroxylam- 
ine sulfate to hydroxylamine nitrate by passing an aque- 
ous hydrox$amine sulfate solution through a cation 
exchange resin bed which absorbs the hydroxylamine, 
washing the sulfate ion from the resin bed and eluting 
the hydruxylamine nitrate with nitric acid. Huulever, 
each of these methods appear to be complex? time cm- 
suming and relatively expensive in comparison to the 
method disclosed in the present invention. 

Accordingly the present invention provides an im- 
proved method for the production of hvdraxvlam- a I 
monium nitrate. ln this process a hydroxylammonium 
salt is reacted with an aqueous solution of a nitrate salt 
in the presence of an organic solvent in which the hy- 
droxylammonium nitrate is soluble and the undesired 
by-product is insoluble. Thereby, expensive harti to 
dispose of barium salts are replaced by sodium salts, 
excessive processing time is eliminated and a simpiified 
method of separating the byaproduct from the hydrox- 
yiammonium nitrate is provided. 

OBJECTS OF THE XhlfENTION 

It is therefore an object of the present invention to 
provide an improved process for producing hydrax- 
ylammonium nitrate. 

Another object of the present invention is to provide 
an economical process for the production of hydrox- 
ylammonium nitrate. 
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Yet another object of the present invention is to elimi- 
nate r’ne need for using expensive and hard to dispose oi 
barium salts. 65 

Still a further object of the present invention is to 
eliminate the fine, difficult to separate barium sulfate 
from the process. 

2 
Yet another object of the present invention is to pro- 

vide a commercially feasible large-scale continuous 
process for the production of hvdroxvlammonium ni- I 1 
trare. 

Other objects and many of the attendant advantages 
of this invention will be readily appreciated as the same 
becomes better understood bv reference to the fokw- . 
ine detailed description. 

DESCRIPTION OF THE PREFERRED 
EMBODTMEhTS 

In accordance with the present invention hvdrox- 
ylammonium nitrate, NH~OH.HNO~, is prepared in the 
following manner. A hydrOxyIammOnium salt such as 
hydroxylammonium sulfate, Hydroxvlammonium chlo- 
ride or hydroxylammonium acid sulfate is reacted with 
an aqueous solution of 8 nitrate salt such as sodium 
nitrate, potassium nitrate, ammonium nitrate or calcium 
nitrate. The reaction takes place in an organic solvent in 
which the hydroxylamrnonium nitrate is soluble and the 
crystalline by-product is insoluble. Butanol, ether, di- 
eth>*l ether, lower ethers, lower ~&-~hols and mixture 
thereof, are exampIe of such organic solvents. Butstnol 
as used in this specification refers to n-butyl alcohol, 
*c-butyl ak-OhoI, and kbutyl alcohol, alcohols which 
are only partially soluble in water. As the reaction pro- 
ceeds an insoluble crystalline by-product foms and is 
then easily separated from the organic solvcntfiydrox- 
ylammonium nitrate solutiuns bv an appropriate means. 
By regulating the water conten; and by countercurrent 
extraction, if necessary, essentially all of the hydrox- 
ylammonium nitrate can be recovered. 

When butanol is used as the solvent, it wi13 dissolve 
enough water to carry time water soluble impurities, 
such as sodium sulfate and nitrate, into the butanol 
solution. These precipitate out upon drying rhe alcohol 
and are removed by simple filtration, Any alcohol solu- 
ble impurities from the raw materials may then be elimi- 
nated by appropriate means e.g., treatment with acti- 
vat ed alumina. 

The hvdroxyiammonium nitrate is recovered from 
the purifkd organic solvent solution by any appropriate 
means such as counter current water extraction or distil- 
lation. Then, the purified hydroxylammonium nitrate is 
obtained by vacuum distilling the product tu remove 
any final traces of the organic solvent and to adjust the 
water content of the hydroxylammonium nitrate solu- 
tion. 

Thus it is apparent that there is provided by this in- 
vention an improved process for producing hydrux- 
ylammonium nitrate solutions. 

It is to be understti that what has been described is 
merely illustrative of the principles of the invention and 
that numerous arrangements in accordance with this 
invention may be devised by one skilled in the art with- 
out departing from the spirit and scope thereof. 

What is new and desired to be secured by Letters 
Patent of the United States is: 

1. A process for produckg hydroxylaxnmonium ni- 
trate, which comprises the steps of: 

reacting a hydroxylammonium salt selected from the 
group consisting of hydroxylammonium sulfate. 
hydroxylammonium chloride, and hydroxylam- 
monium acid sulfate witfr an aqueous sohtion of a 
nitrate salt selected from the group consisting of 
sodium nitrate. potassium nitrate. and calcium ni- 
trate, and an organic solvent selected from the 
group consisring of n-butyl alcohol, set-butyl alco- 
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hoi, isobutyl alcohol and mixtures thereof and 
forming therein hydroxlvlammonium hate and 
mixtures thereof: 

purifGnp the hvdroxylammonium nitrate containing m I 
organic solvent so1utjon; and 

recoverinp the hydroxylammonium nitrate salt from 
the organic solvent. 

2+ The process of claim 1 wherein said hydroxylam- 
monium salt is hydroxy*Iammonium sulfate. 

3. The process of claim 1 wherein said nitrate salt is 
sodium nitrate. 

4. The process of claim 1 where said purification of 
the hydroxylammanium nitrate containing organic sol- 
vent solution is accomplished by separating crystals of 
the insohMe by-product salts from said organic solvent. 

5. The process of claim 1 wherein recovery of the 
hvdroxplammonium salt from said purified organic 
solvent is accomphshcd by counter current water ex- 
traction. 

6. The process of claim I wherein recovery of the 
hvdroxylammonium salt from said purified 
s&vent is accomplished by distillation. 

organic 

7. A process far producing hydroxylammonium ni- 
trate which comprises the steps of: 

reacting hydroxylammonium sulfate with an aqueous 
solution of sodium nitrate. and a butanol selected 

5 from the group consisting of n-butyl alcohol. sec- 
butvl alcohol isobutvl alcohok and mixtures 
thereof and forming iherein h>*drox~iammoniurn 
nitrate and sodium sulfate: 

purifying the hydroxyIammonium nitrate containing 
10 butan solution by separating out crystals of the 

insoluble sodium sulfate: 
precipitating out water soluble impurities, carried 

into solution by dissolved water, from the butanol 
solution by drying said butanol solution and filter- 

IS ing the resultant suspension; 
removing any alcohol soluble solution impurities by 

treating the butanol solution with activated aIu- 
mina; 

recovering the hydror;yIammonium nitrate salt from 
20 the purified butanol solution by counter current 

water extraction; and, 
removing the last traces of butanol and adjusting the 

water content by vacuum distillation. 
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